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54. Medical Application of omeoa-Conotoxtn GVIA or omega-Conotoxin-GVlA Analogs for 
Sympatholysis 

Medical use of omega-Conotoxin GVIA or a omega- 
Conoloxin GVIA analog for sympathotysle in a Bmited 
area of the body. Reus of application are aliments of 
an extremity or of an organ, or part of an organ, re- 
spectively, where a sympathetic disregulation or a 
reduced perfusion or a hypoxia are assumed in their 
eilopaihogenesie. 
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• Column 1 - 

Specification 

The invention concerns the medical application of omega-Conotoxin 
GV1A (omega-CT) or omega-Conotoxin GVTA analogs (omega-CT-A) for 
sympatholysis according to the above mentioned requirements. 

Up to now omega-CT is used as a "tool" in research. The basic idea for 
the invention is the application of omega-CT or of an omega-CT-A in a 
limited area of the body; thus a local sympatholytic effect is achieved but a 
systemic toxic effect is avoided. 

At present the peripheric intravenous sympatholysis with guanethidin is 
carried out for therapy of sympathetic reflex dystrophy (Blumberg, H.; 
1988. Development and therapy of the pain syndrome in case of 
sympathetic reflex dystrophy. Pain, 2, 125-143) and in primary 
fibromyalgia (Bengtsson, A. and Bengtsson, M.; 1988. Regional 
sympathetic blockade in primary fibromyalgia. Pain, 33 » 161-167). 
Guanethidin inhibits sympathetic stimulation (main effect), the transport of 
noradrenaline into the presynaptic vesicles (Uptake-block and storage 
discharge) and after chronic administration develops a supersensitivity 
particularly for noradrenaline. 

Introduction of the new substance: Omega-CT, a basic, arginin-rich 
peptide toxin of the marine snail Conus geographus, blocks the transmitter 
release in various parts of the nervous system. Responsible for this 
inhibitory process is probably a blockade of voltage-sensitive calcium 
channels (VSCCs), which can be distinguished at the sensitive dorsal root 
ganglion (DRG) into T-, L- and N-types (Miller, R. J.; 1987. Multiple 
calcium channels and neuronal function, Science, 235, 46*52). Omega-CT 
shows an inhibition of L- and N-VSCCs at the DRG. Organic Ca 2+ -agonists 
and antagonists like dihydropyridins influence only L- VSCCs, 

Voltage measurements at the neuromuscular endplate of the frog 
muscle proved an omega-CT mediated reduction of acetylcholine release 
(Sano et al.; 1987. Effects of synthetic omega-Conotoxin, a new type Ca 2+ 
antagonist, on frog an mouse neuromuscular transmission, Eur. J. 
Pharmacol 141, 235-241). No effect of omega-CT could be demonstrated 
at the mouse diaphragm. 

Omega-CT centrally blocks the electrically evoked release of tritium- 
marked acetylcholine and noradrenaline in the rabbit's hippocampus. 
45Ca 2+ flux in cerebral synaptosomal preparations of the rat are reduced 
after omega-CT administration as well as the calcium intake in cultured 
neurons of the chick's cerebrum. 



In postganglional sympathetic nerves L-VSCCs are represented only 
insignificantly, for dihydropyridins do not influence the neurotransmitter 
release or do so only at high concentrations 100 umol/I) (Gotfraid et al., 
1986. Calcium channel antagonism and calcium entry blockade. Pharmacol' 
Rev., 38, 321-416). 

A study in cooperation with the inventor (Clasbrummel et al.. 1989. 
Inhibition of noradrenaline release by omega-Conotoxin GVIA in the rat 
tail artery. Br. J. Pharmacol., 96, 101-110) showed that omega-CT inhibits 
the electrically evoked vasoconstriction and noradrenaline release 
respectively, in the system of the sympathetically innervated rat tail artery' 
At the same organ Verapamil does not influence the noradrenaline ... 

- Column 2 - 

... release (Zsoter et aL, 1984. Effects of Verapamil on pH]norepinephrine 
release. J. Cardiovasc. Pharmacol.,6, 1060-1066). 

Assumed effects/interactions of omega-CT are: 

- presynaptic, sympathetic N-calcium channel blockade and fol- 
lowing release inhibition of noradrenaline, 

- total blockade after 10 min.; after 1 hr. absence of toxin mini- 
mal recovery; own preliminary experiments showed 50- 
75% recovery after 20 nrs., 

- total inhibitory effect is achieved with 1,5-log-steps (advan- 
tage: a 30-fold dilution of a 10 nanomolar solution remains 
without effect), 

- can be antagonized by calcium, 

- effect can be antagonized by noradrenaline and vasopressins 

According to this, omega-CT is probably more specific and more 
effective than guanethidine for the application in the peripheral intravenous 
sympatholysis and has a better therapeutical breadth due to the full inhibi- 
tory effect within 1.5 log-steps (Clasbrummel et al., 1989. Inhibition of 
noradrenaline release by omega-Conotoxin GVIA in the rat tail artery Br 
J. Pharmacol., 96, 101-110). 

Further differences: 

- duration of effect guanethidine: 2-3 weeks; 

omega-CT: ca. 1 day 

- guanethidine is an established substance; omega-CT is possibly 
allergenic. 
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The systemic application of protamine (basic, arginin-rich peptide from 
the sexual organ of the salmon trout), of a variety of peptide- 
chemotherapeutics as well as the local administration of botulinus toxin for 
the Meige-syndrome, spasmus facialis (Poeck, K., 1987, Neurology, 
Springer- Verlag, Beriin-Heidelberg-New York-London-Paris-Tokyo, 7. 
Auflage, 326, 380) and torticollis spasticus may make the use of omega-CT 
seem possible from an imunological and toxicological point of view. 

Botulinus toxin is a highly potent peptide toxin (MG 140 000 - 150 
000) of the bacteria Clostridium botulinum and inhibits the ACh-release at 
the motor endplate. 

Example for the peripheric intravenous sympatholysis (PIVS): 

Analogous to the peripheral sympatholysis with guanethidine or 
analogous to the peripheric intravenous local an e st h esia (Larsen, R., 1987. 
Anestesia. Urban and Schwarzenberg, Munich- Vienna-Baltimore, 2. 
edition, 355-357) 0,05 mg (0.01 to 0.4 mg) omega-CT or a omega-CT-A, 
diluted in NaCl-sohition 0.9%, shall be administered. 

Optimal is the combination with Na-EDTA (10 to 400 mg). Thus the 
calcium concentration in the extremity shall be temporarily lowered to 1 to 
2 mmol/I, resulting in better peptide binding. 

Another combination with a local anesthetic (Lidocaine 2%, 3 to 15 ml) 
for the temporary pain therapy and for the compensation of a membrane 
destabilisation due to reduced calcium concentration is quite conceivable. 

Other fields and techniques of application ... 

• Column 3 • 

... for omega-CT or an omega-CT-A emerge from the above mentioned 
requirements. 

Patent claims 

1. Medical application of omega-Conotoxin GVIA (omega-CT) or an 
omega-Conotoxin-analog (omega-CT-A) for sympatholysis. 

2. Use according to claim 1., characterized by the sympatholysis being a 
peripheric intravenous sympatholysis (PIVS). 

3. Use according to claim l. t characterized by the sympatholysis being a 
peripheric intraarterial sympatholysis (PIAS). 
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4. Use according to one of the claims 1. to 3., characterized by omcga-CT 
or an omega-CT-A being administered in combination with the sodium 
salt of ethylene diamine tetraacetic acid (Na-EDTA). 

5. Use according to one of the claims 1 . to 3 M characterized by omega-CT 
or an omega-CT-A being administered in combination with a local 
anesthetic. 

6- Use according to one of the claims 1. to 3 M characterized by omega-CT 
or an omega-CT-A being administered in combination with EDTA and 
a local anesthetic. 

7. Use according to one of the claims 5. and 6., characterized by the local 
anesthetic being Lidocaine. 

8* Use according to one of the claims 1. to 3., characterized by the sym- 
patholysis being employed for therapy of die sympathetic reflex dystro- 
phy (SRD). 

9. Use according to one of the claims 1. to 3., characterized by the sym- 
patholysis being employed for therapy of the primary and secondary 
Raynaud-syndrome. * 

10. Use according to one of the claims 1. to 3., characterized by the sym- 
patholysis being employed for therapy of primary fibromyalgia. 

11. Use according to one of the claims 1* to 3 M characterized by the sym- 
patholysis being employed for therapy of arterial occlusion in stages 
1II/1V as described by FONTAINE. 

12. Use according to one of die claims 1. to 3., characterized by the sym- 
patholysis being employed for increase of blood circulation after hand-, 
foot-surgery or after skin transplantation. 

13. Use according to one of die claims 1. to 3 M characterized by the sym- 
patholysis being employed for diagnostic sympatholysis. 

14. Use according to claim 1., characterized by omega-CT or an omega- 
CT-A being injected Intraarterially or being administered by controlled 
infusion, respectively t upstream of a vessel segment which is to be 
treated. 

15. Use according to one of the claims 1. and 14. » characterized by the 
vessel segment which is to be treated being located distal of the bran- 
ching of the Artcria renalis. 

16. Use according to one of the claims 1. ... 
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- Column 4 - 

... and 14., characterized by the vessel segment which is to be treated 
being located distal of the branching of an Arteria coronaria. 

17. Use according to one of die claims 1. and 14 M characterized by the 
vessel segment which is to be treated being located distal of the bran- 
ching of an Aiteria mesenterica. 

18. Use according to one of the claims 1. and 14., characterized by the 
vessel segment which is to be treated being located distal of the bran- 
ching of a cerebral artery. 

19. Use according to one of the claims 1. and 14., characterized by the 
vessel segment which is to be treated being located distal of the bran- 
ching of the Aiteria brachialis or femobralis. 

20. Use according to one of the claims 1. and 14. 9 characterized by omega* 
CT or an omega-CT-A being administered in combination with a 
thrombolyticum. 



Annotation by translator. 

In claims 15. -20. the translation Use according to one of the claims 1. and 14., -. w 
is exact* It appears likely, however, that die anthor intended to say "Use according to 
one of the claims 1. to 14., 
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<g) Medlzlnische Anwendung von omega-Conotoxin GVIA oder omega-Conotoxin GVIA-Analoaa zur 
Sympathikolyse 

Medlzlnlache Verwendung von omega-Conotoxin GVIA 
Oder elnem omega-Conotoxin GVIA-Analogon zur Sympat- 
hikolyse In elnem begrenzten K&rperberelch. Anwendungs- 
gebiete slnd Krankheiten einer Extremltit oder eines K6r- 
perorgans bzw. KSrperorganteils. In deren Atiopathogenese 
eine sympathische Dyaregulatlon oder eine Mlnderperfu- 
slon oder eine Hypoxie angenommen wird. 
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Die Erfindung betrifft die medizinische Anwendung 
von omega-Conotoxin GVIA (omega-CT) oder omega- 
Conotoxin GVIA-Analoga (omega-CT-A) zur Sympat- 
hikolyse nach den obengenannten AnsprQchen. 

Btsher wird omega-CT als "Werkzeug" in der For- 
schung benutzt Grundidee der Erfindung ist die An- 
wendung von omega-CT oder eines omega-CT-A in ei- 
nem begrenzten Kdrperbereich; so wird eine lokal-sym- 
pathikolytische Wirkung erreicht. eine systemisch-toxi- 
sche Wirkung jedoch vermieden. 

Die periphere intravenose Sympathikolyse wird der- 
zeit mit Guanethidin zur Therapie der sympathischen 
Renexdystrophie (Blumberg, H.; 1988. Zur Entstehung 
und Therapie des Schmerzsyndroms bei der sympathi- 
schen Reflexdystrophie. Der Schmerz, 2, 125- 143) und 
bei der Primftren Fibromyalgia (Bengtsson, A. and 
Bcngtsson. M.; 1988. Regional sympathetic blockade in 
primary fibromyalgia. Pain, 33. 161-167) durchgefuhrt. 
Guanethidin hemmt die sympathische Stimulation 
(Hauptwirkung). den Transport von Noradrenalin in die 
prflsynaptlschcn Vesikel (Uptake-Block sowie Spctcher- 
cntlccrung) und cntwickclt nach chronischcr Gabc be- 
sondcrs fur Noradrenalin eine Supcrsensitivitat. 

Vorstcllung der neuen Substanz: Omega-CT, cin basi- 
sches. arglnlnreiches Peptidgift der Meeresschnccke 
Conus Geographus, hemmt die Transmittcrfreisctzung 
In vcrschledenen Berelchen des ncuralen Systems. Ver- 
antworillch for dlesen HcmmprozeD Ist wahrschcinllch 
cine Blocklcrung von tpannungsabhangigen Kalzlunv 
kanalcn (voltage icnsltlvc calcium channels, VSCCs). die 
SSn?i n, T ,C i n W U r "'« an « l| on (dorsal root ganglion, 
,?!?..• - und N *TyP« n untcrschleden werden kon^ 
nen .(Miller, R.J.: 1987. Multiple calcium channels and 
neuronal function. Science, 235, 46-52). Omega-CT 
*clgt am DRO eine Hemmung von L- und N-VSCCs. 
Organlschc Ca^-Agonlsten und Antagonisten wie z. B. 
Dihydropyrldlne beelnflusxen nur L- VSCCs. 

Potcntlalmeisungen an der neuromuskul«ren End- 
plattc des Froschmuskcls wlesen eine omega-CT ver- 
mlttelie Vcrmlnderung der Acetylcholinfreisetzung 
nach (Sano ct al.; 1987. Effects of synthetic omega-cono- 
toxm. a new type Ca ,+ antagonist, on frog and mouse 

5™'^To S ? V rtnsmission ' Eur J Pharmacol, 141, 
^5-241). Am Mausdiaphragma konnte keinc Wirkung 
von omega-CTgezeigt werden. 

Zentral hemmt omega-CT im Hippocampus des Ka- 
nmchens die elektnsch evoziertc Freisetzung von triti- 
ummarkiertcm Acetylcholin und Noradrenalin. 45 Ca J + 
Fluxe in cerebralen Synaptosomcnpraparaten der Ratte 
smd nach omega-CT Gabe reduziert sowie auch die 
Kal/iumaurnohme in kultivierte Neurone des Huhner- 
ccrcbrums. 

• I, n o P° s, 8 ttn 8 ,ion * r symphathischen Nerven sind 
L- VSCCs nur gcring vertreten. da Dihydropyridine die 
Neurotransmmerfreisetzung nicht oder nur in hohen 
Konzeniranonen (- 100 ummol/l) bceinnussen (God- 
framd et al 1986. Calcium channel antagonism and cal- 
cium entry blockade. Pharmacol. Rev, 38 321-416) 

Eine Untersuchung untcr Mitarbeit* des Erfinders 
(Clasbrummel ct al.; 1989. Inhibition of noradrenaline 
release by omega-conotoxin GVlAin the rat tail arthery! 
Br. J. Pharmacol, %. 101-110) zeigte. daB omega-CT 
am System der sympathisch innervierten Ratten- 
senwanzarterie die elektrisch evozierte Vasokonstrik- 
non bzw. Noradrcnalinfreisctzung hemmt. Verapamil 
bcnnfluBt am selben Organ die Noradrenalinfreiset- 



iwo-?066)! rine rdease " f Cardiov * sc: "nSSSVt 

Anzunehmende Wirkungen/Wechselwirkuneen v nr 
omega-CT sind: 6 or 

- prasynaptische, sympathische N-Kalziumkanal- 
blockade und folgende Freisetzungshemmune von 
Noradrenalin, 

- voller Hemmeffekt nach lOmin; nach einer 
Stunde Toxinabwesenheit minimale Erholung; ei- 
gene orientierende Versuche zeigten nach 20 Stun- 
den 50-75% Erholung, 

- voile Hemm wirkung wird Qber 1,5 Log-Stufen 
erreicht (Vorteil: eine 30fache VerdOnnung einer 
10 nanomolaren Losung bleibt ohne Effekt) 

- Antagnosierbarkeit durch Kalzium 

- Effekt ist durch Noradrenalin und Vasopressin 
antagonisierbar 

Omega-CT ist hiernach far die Anwendung in der peri- 
pheren intravenosen Sympathikolyse wahrscheinlich 
spezifischer und wirkungsvoller als Guanethidin und hat 
eine bessere therapeutische Breite aufgrund der volleri 
Hemmwirkung nach 13 Log-Stufen Clasbrummel et al.; 
1989. Inhibition of noradrenaline release by omega-co- 

?o! -no) V,A th ° rat tail artery * Br * J ' Pharmaco1 - 96 - 
Weitere Unterschicde: 

- Wirkungsdauer Guanethidin: 2-3Wochcn- 
omega-CT: ca. 1 Tag 

- Guanethid.inc ist eine etablierte Substanz: ome- 
ga-CT ist moglicherweise allergen. 
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Die systemische Anwendung von Protamin (basi- 
sches, argininreiches Pcptid aus dem Geschlechtsappa- 
rat des Seelachses), vcrschiedenster Peptid-Chemothe- 
rapeutika sowie die lokale Gabe von Botulinustoxin 
beim Meige-Syndrom, Spasmus facialis (Poeck, K.; 1987. 
Neurologic Springer- Verlag, Berlin- Heidelberg. 
New York-London-Paris-Tokyo, 7.Auflage. 326, 380) 
und Torticollis spasticus laBt eine Verwendung von 
omega-CT aus immunologischer und toxikologishcr 
Sicht fOr moglich erscheinen. 

Botulinustoxin ist ein hochpotentes Peptidgift 
(MG 140 000-150 000) des Bakteriums Clostridium bo- 
tulinum und hemmt die ACh- Freisetzung an der motori- 
schen Endplatte. 

Beispiel fOr die periphere intravenose Sympathikoly- 
se (PI VS): 3 
Analog der peripheren Sympathikolyse mit Guanet- 
hidin oder analog der peripheren intravenosen Lokalan- 
asthesie (Larsen. R. ; 1987. Anasthesie. Urban und 
Schwarzenberg. MOnchen-Wien-Baltimore, 2. Auflage. 
355-357) sollcn 0.05 mg (0,01 bis 0.4 mg) omega-CT 
oder ein omega-CT-A. gelost in NaCI-Lsg. 0.9%, gege- 
ben werden. 

Optimal ist die Kombination mit Na-EDTA (10 bis 
400 mg). Die Kalziumkonzentration soil so temporMr in 
der Extremitat auf 1 bis 2 mmol/l erniedrigt werden. 
woraus eine verbesserte Peptidbindung resultiert. 

Eine weitere Kombination mit einem Lbkalanastheti- 
kum (Lidocain 2%, 3 bis 15 ml) zur temporaren 
Schmerztherapie und zum Ausgleich einr Membrandes- 
tabilisierung aufgrund verminderter Kalziumkonzentra- 
tion ist gutdenkbar. 

Andere Anwendungsbereiche und Anwendungstech- 
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